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An Adaptive Super-Resolution Algorithm for
Passive Millimeter-Wave Imaging
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Abstract To solve the problem that the resolution of the millimeter-wave passive imaging is low, a new effective
super-resolution algorithm is proposed. Wiener filtering algorithm is improved, and the low-frequency components
are restored. The low-frequency components of instead of the pass-band with spectrum component is put to making
full use of the information in the image and make it self-adaptive. Then the adaptive Wiener filtering and regular
maximum a posteriori ( MAP) super-resolution algorithm which can extrapolate high-frequency component are
combined. The regular MAP iterative algorithm is used to obtain extrapolated high-frequency components, the
frequency domain correction is conducted for Fourier transform of the image, and inverse transform of the image is
carried out for further correction, the above process is performed successesively until the resolution of the image is
improved. The new adaptive super-resolution algorithm is tested through the simulation experiments. The simulation
results show that the new algorithm can enhance the resolution, improve the peak value signal-to-noise ratio and has
fast convergence. The visual effect is superior to the other two algorithms; which indicate that the new algorithm is
effective.
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Fig. 3 Imaging results of three methods. (a) MMV imaging; (b) restored image by Wiener filtering; (¢) restored image
by MAP; (d) restored image by the method of this paper
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Fig. 4 Frequency spectrum by different methods. (a) Original spectrum; (b) degraded spectrum; (¢) MAP spectrum;
(d) spectrum in this paper
5.2 L/

N T Rt W UEIIIE SCT5 X5 A [ Bl 3l 22 R B AT S 1) A A5 9 SR AN [ 7 2 19 i 39 IR R Y
B AT . 953 —HCPSF My 10X 10 J7 250 2 (19— 4 5 07 R 5 75 007 1 R 75 m BI04 0,722 0 0. 05,
SCEREERANIEN S Fran . &S nlR S0 18 ST VA AL BRUS B EAR 25 M AR B IR AR B IR B R A E AL
RCIEN MAP J5 ik g0 4F . 6 S P 5 0 W i 53t i P . ey T&T 6 AT R, 79 b B 3k A — s WY B3 A1 4 BE T L T
AR SCHE WY AT S RE T S 0 TG AR R B

s

K5 s R, (DJEIBEEG; (b MMV I (o MAPIKE B (DA E R
Fig.5 Image of Experiment two. (a) Original image; (b) simulated MMV imaging; (c) restored image by MAP;

(d) restored image by the method in this paper
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Fig. 6 Frequency spectrum of Experiment two. (a) Origin spectrum; (b) simulation MMV spectrum; (c¢) MAP

spectrum; (d) article spectrum
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